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(57)Abstract 

PURPOSE: To enable micromachining of via holes, reduce 
parasitic capacitance of transistors and wires, and form 
substrates with thin films with excellent reproducibility. 
CONSTITUTION: A first AIGaAs etching stopper layer 2, a GaAs 
middle layer 3, a second AIGaAs etching stopper layer 4, and an 
active layer 5, are formed on a GaAs sunbstrate 1 in this order. 
A MESFET 6 having a gate electrode 8 and source/drain 
electrodes 7, 9 is formed thereon. A quartz plate 1 0 is bonded to 
its element formation surface, and the substrate 1 is removed by 
polishing and etching. The etching stopper layer 2 and the middle 
layer 3 are selectively etched to form the larger-diameter 
section 1 2 of a via hole. The second etching stopper layer 4 and 
the active layer 5 are selectively etched to form the smaller- 
diameter section of the via hole. A back electrode 14 is formed, 
and the quartz plate 10 is stripped off. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention forms a febrile element on a compound semiconductor with low 
thermal conductivity especially about a semiconductor device and a manufacturing method for the same. 
It is related with the so-called semiconductor device of the PHS (Plated Heat Sink) structure it was 
made to make the heat emitted from an element radiate from the rear electrode formed in the substrate 
rear, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]In order to raise the heat dissipation nature of the semiconductor device 
which was caused conventionally, especially was formed in the semiconductor substrate surface in 
compound semiconductors, such as bad thermally conductive GaAs, the semiconductor substrate was 
thin-film-ized, and forming a rear electrode (earth electrode) in a substrate rear has been performed. 
Since wiring resistance and inductance become low as compared with other grounding schemes, the 
method which forms a viahole under a source electrode and grounds a source electrode directly by this 
as a grounding scheme of sauce is adopted when importance is attached to a high frequency 
characteristic. When this viahole connection type is adopted, thin film-ization of a substrate is needed 
also in order to improve the covering nature in the minuteness making of a viahole, or a viahole. 
[0003] Drawing 4 is a sectional view of the semiconductor device of this kind former. As shown in the 
figure, on GaAs substrate 1. The gate electrode 8 which the active layer 5 which consists of GaAs(es) is 
formed, and forms this and the Schottky barrier on this active layer. The source electrode 7 and the 
drain electrode 9 which contact this ohmic are provided, and MESFET(Metal Semiconductor Field Effect 
Transistor)6 of GaAs is formed here. Under the source electrode 7, the viahole 13a which penetrates 
GaAs substrate 1 and the active layer 5 is formed. 

The source electrode 7 is connected with the rear electrode 1 4 by the conductor embedded in this 
viahole. 

[0004]The semiconductor device shown in drawing 4 is formed as follows. In order that GaAs substrate 1 
may prevent poor generating of a substrate crack etc. in the case of element formation, in the case of 
the wafer of phi. 3" of things about 600 micrometers thick are used, for example. On this substrate, the 
active layer 5 is grown epitaxially and the source electrode 7 and the drain electrode 9 are formed by 
the lift-off method, respectively with the material which carries out ohmic contact of the gate electrode 
8 continuously with the material which forms the Schottky barrier. 

[0005]Next the rear face of GaAs substrate 1 shall be ground and thickness shall be about 100 
micrometers. Subsequently, a substrate rear is etched, 10-40 micrometers is made to thickness, further. 
GaAs substrate 1 and the active layer 5 under the source electrode 7 are etched selectively, and the 
viahole 13a is formed. Then, the rear electrode 14 is formed by vacuum evaporation and electrolytic 
plating of a substrate metal layer. 
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[Brief Description of the Drawings] 

[Drawing IjThe sectional view showing the semiconductor device of the 1st example of this invention. 
[Prawing_2]The process sectional view for explaining the manufacturing method of the semiconductor 
device of the 1 st example of this invention. 

[Drawing 3]The sectional view showing the semiconductor device of the 2nd example of this invention. 
[Drawing 4]The sectional view of the 1 st conventional example. 

[Drawing 5]The sectional view of the semiconductor substrate for explaining the manufacturing method 
of the 2nd conventional example. 

[Drawing. 6]The sectional view of the 3rd conventional example. 
[Description of Notations] 

1 GaAs substrate 

2 The 1st etching blocking layer 
2a Etching blocking layer 

3 GaAs intermediate layer 

4 The 2nd etching blocking layer 

5 Active layer 

6 MESFET 

7 Source electrode 

8 Gate electrode 

9 Drain electrode 

10 Quartz plate 

11 Wax 

1 2 The major diameter of a viahole 

1 3 The narrow diameter portion of a viahole 
13a and 13b Viahole 

1 4 Rear electrode 

1 5 Metal layer 
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